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57 ABSTRACT

An image forming apparatus includes: an endless belt having
an outer circumferential surface for conveying a recording
sheet; a photosensitive member provided to face the outer
circumferential surface of the endless belt; a cleaning mem-
ber provided to face the outer circumferential surface of the
endless belt and configured to clean the outer circumferential
surface of the endless belt; and a control device configured to
control a cleaning bias to be applied to the cleaning member
such that while a portion of the outer circumferential surface
of the endless belt, which has contacted the recording sheet
since being cleaned by the cleaning member, faces the clean-
ing member, a second bias, which is larger than a first bias
having been applied to the cleaning member before the cor-
responding portion faces the cleaning member, is applied to
the cleaning member.

20 Claims, 6 Drawing Sheets
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CLEANING BIAS CONTROL FOR AN IMAGE
FORMING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority from Japanese Patent
Application No. 2012-212218 filed on Sep. 26, 2012, the
entire subject matter of which is incorporated herein by ref-
erence.

TECHNICAL FIELD

Tlustrative aspects of the present invention relate to an
image forming apparatus having a cleaning member config-
ured to clean an outer circumferential surface of an endless
belt for conveying a recording sheet.

BACKGROUND

In an image forming apparatus configured to form an
image electrophotographically, a transfer member is pro-
vided on an inner side of an endless belt for conveying a sheet
such that the transfer member faces a photosensitive member
with the endless belt being interposed therebetween. By
applying transfer bias to the transfer member, developer
(toner) carried on the photosensitive member is transferred
onto a recording sheet conveyed by the endless belt.

In this image forming apparatus, in order to remove devel-
oper, paper dust, and so forth attached to the endless belt
during an image forming (printing) operation, a cleaning
member is provided to face an outer circumferential surface
of the endless belt. In general, after printing completes, a
cleaning bias is applied to the cleaning member, whereby the
developer and so forth on the endless belt is transferred onto
the cleaning member so as to be collected. Further, there is
also known an image forming apparatus which applies a
constant cleaning bias (voltage) to a cleaning member even
during printing in order to remove the developer and so forth
from the endless belt,

SUMMARY

It has been required to provide an image forming apparatus
capable of exhibiting good cleaning performance while sup-
pressing a cleaning member or an endless belt from being
deteriorated due to application of a cleaning bias.

Therefore, according to one illustrative aspect of the
present invention, there is provided an image forming appa-
ratus comprising: an endless belt having an outer circumfer-
ential surface for conveying a recording sheet; a photosensi-
tive member that is provided to face the outer circumferential
surface of the endless belt; a cleaning member that is provided
to face the outer circumferential surface of the endless belt
and is configured to clean the outer circumferential surface of
the endless belt; and a control device configured to control a
cleaning bias to be applied to the cleaning member. The
control device is configured to control the cleaning bias so as
to: apply a first bias to the cleaning member before a portion
of'the outer circumferential surface of the endless belt, which
has contacted the recording sheet since being cleaned by the
cleaning member, faces the cleaning member; and apply a
second bias, which is larger than the first bias, to the cleaning
member while the portion of the outer circumferential surface
of the endless belt, which has contacted the recording sheet
since being cleaned by the cleaning member, faces the clean-
ing member.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view illustrating the overall
configuration of a printer which is an example of an image
forming apparatus;

FIG. 2 is a circuit diagram for applying a cleaning bias to a
cleaning member;

FIG. 3 is a flow chart illustrating the flow of a belt cleaning
process by the cleaning member;

FIG. 4 is a timing chart illustrating a timing when a bias is
applied to a cleaning member by a control device according to
a first exemplary embodiment;

FIGS. 5A to 5C are timing charts illustrating timings when
biases are applied to the cleaning member by control devices
according to second to fourth exemplary embodiments; and

FIG. 6 is a graph illustrating the effects of application of a
cleaning bias to an endless belt on image quality.

DETAILED DESCRIPTION

<General Overview>

A cleaning bias optimized for collecting developer may not
be necessarily sufficient for collecting paper dust, in such a
case, uncollected paper dust may adhere to or be deposited on
the photosensitive members, together with developer compo-
nents (so-called filming), causing unevenness in the shape or
resistance value of the surface of each photosensitive mem-
ber. As a result, a quality of a developer image to be formed
may be deteriorated.

On the other hand, if a high cleaning bias, which enables to
collect the paper dust in addition to the developer, is continu-
ously applied, deterioration of the cleaning member or the
endless belt may be advanced, so that this is not preferable.

Therefore, it has been required to provide an image form-
ing apparatus capable of exhibiting good cleaning perfor-
mance while suppressing a cleaning member or an endless
belt from being deteriorated due to application of a cleaning
bias.

According to a first illustrative aspect of the present inven-
tion, there is provided an image forming apparatus compris-
ing: an endless belt having an outer circumferential surface
for conveying a recording sheet; a photosensitive member
that is provided to face the outer circumferential surface of the
endless belt; a cleaning member that is provided to face the
outer circumferential surface of the endless belt and is con-
figured to clean the outer circumferential surface of the end-
less belt; and a control device configured to control a cleaning
bias to be applied to the cleaning member. The control device
is configured to control the cleaning bias so as to: apply a first
bias to the cleaning member before a portion of the outer
circumferential surface of the endless belt, which has con-
tacted the recording sheet since being cleaned by the cleaning
member, faces the cleaning member; and apply a second bias,
which is larger than the first bias, to the cleaning member
while the portion of the outer circumferential surface of the
endless belt, which has been contacted the recording sheet
since being cleaned by the cleaning member, faces the clean-
ing member.

According to the image forming apparatus configured as
described above, the second bias that is larger than the first
bias is applied while the portion of the outer circumferential
surface of the endless belt, which has contacted the recording
sheet since being cleaned by the cleaning member, faces the
cleaning member. Therefore, it is possible to intensively
cleaning a portion of the endless belt where the recording
sheet is placed and a possibility that paper dust having been in
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contact with the endless belt is attached thereto is high, by
applying the second bias set to have a magnitude appropriate
for collecting paper dust.

Further, it is possible to prevent the second bias, which is
larger than the first bias, from being applied while a portion of
the endless belt where the recording sheet is not placed
(where a possibility that paper dust is attached thereto is low)
faces the cleaning member. Therefore, it is possible to sup-
press the cleaning member or the endless belt from being
deteriorated by continuing to apply a high cleaning bias, so
that it is possible to expand the service life of the cleaning
member or the endless belt.

According to the second illustrative aspect of the present
invention, the image forming apparatus further comprises: a
sensor configured to detect a leading end of the conveyed
recording sheet, wherein when a first predetermined time
elapses from a timing of detection of the leading end of the
recording sheet by the sensor, the control device changes the
cleaning bias from the first bias to the second bias.

According thereto, it is possible to accurately determine a
position where the leading end portion of a recording sheet is
placed by using the detection result of the sensor.

According to a third illustrative aspect of the present inven-
tion, when a second predetermined time, which is longer than
the first predetermined time, elapses from the timing of the
detection of the leading end of the recording sheet by the
sensor, the control device changes the cleaning bias from the
second bias to the first bias.

According thereto, it is possible to accurately determine a
position where the trailing end portion of a recording sheet is
placed by using the detection result of the sensor.

According to a fourth illustrative aspect of the present
invention, when a third predetermined time elapses from a
timing of detection of a rear end of the recording sheet by the
sensor, the control device changes the cleaning bias from the
second bias to the first bias.

A position where the trailing end portion of a recording
sheet is placed is also determined by using the detection result
of the sensor. According thereto, it is possible to more accu-
rately determine a range where each recording sheet is placed.

According to a fifth illustrative aspect of the present inven-
tion, the control device is configured to control the cleaning
bias so as to apply the second bias to the cleaning member
even while a portion of the outer circumferential surface of
the endless belt, which is from a position where the rear end
of the recording sheet is placed to a position posterior to the
position where the rear end of the recording sheet is placed by
a length of the outer circumference of the photosensitive
member, faces the cleaning member.

According to this configuration, it is possible to effectively
discharge a portion of the endless belt where electric charge
injected by applying the transfer bias is remaining, or uni-
formize the charged state (electric charge distribution) of the
corresponding portion, by the second bias that is larger than
the first bias. Therefore, it is possible to improve the quality of
an image to be formed on the subsequent recording sheet.

According to a sixth illustrative aspect of the present inven-
tion, the second predetermined time is determined according
to a length of the recording sheet in a conveyance direction.

According to this configuration, it is possible to intensively
clean the portion of the endless belt where the recording sheet
is placed and a possibility that paper dust having been in
contact with the endless belt is attached thereto is high, by
applying the second bias set to have a magnitude appropriate
for collecting paper dust.

According to a sixth illustrative aspect of the present inven-
tion, the second predetermined time is determined according
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to a sum of a length of the recording sheet in a conveyance
direction and a length of the outer circumference of the pho-
tosensitive member.

According to this configuration, it is possible to effectively
discharge a portion of the endless belt where electric charge
injected by applying the transfer biases is remaining, or uni-
formize the charged state (electric charge distribution) of the
corresponding portion, by the second bias that is larger than
the first bias. Therefore, it is possible to improve the quality of
an image to be formed on the subsequent recording sheet.

According to an eighth illustrative aspect of the present
invention, the image forming apparatus further comprises: a
humidity determining unit configured to determine an inter-
nal humidity of a main apparatus body of the image forming
apparatus, wherein when the humidity determining unit
determines that the internal humidity exceeds predetermined
humidity, the control device changes the cleaning bias from
the first bias to the second bias.

According to a ninth illustrative aspect of the present
invention, the image forming apparatus further comprises: a
manual feed tray that is swingably supported by a main appa-
ratus body of the image forming apparatus and is configured
to feed the recording sheet, wherein when a conveyed record-
ing sheet is fed from the manual feed tray, the control device
changes the cleaning bias from the first bias to the second
bias.

According thereto, information based on determination of
the humidity determining unit, or information on a tray feed-
ing recording sheets is used to perform control such that the
cleaning bias is changed to the second bias under a condition
in which paper dust is likely to be deposited and thus dete-
rioration of image quality due to filming is especially likely to
occur. Therefore, it is possible to suppress deterioration of the
cleaning member or the endless belt.

According to atenth illustrative aspect of the present inven-
tion, the first bias is zero.

It is possible to more effectively suppress deterioration of
the cleaning member or the endless belt by setting the bias to
be applied to the cleaning member to zero except when the
second bias is applied.

According to an eleventh illustrative aspect of the present
invention, when continuous printing is performed to continu-
ously print a plurality of recording sheets, the control device
is configured to control the cleaning bias so as to continuously
apply the second bias to the cleaning member from when a
portion of the outer circumferential surface of the endless belt
where the leading end of a first recording sheet is positioned
reaches the cleaning member to when a portion of the outer
circumferential surface of the endless belt where the rear end
of a last recording sheet is positioned reaches the cleaning
member.

According to another illustrative aspect of the present
invention, there is provided an image forming apparatus com-
prising: an endless belt configured to convey a recording
sheet; an image forming unit configured to form an image on
the recording sheet conveyed by the endless belt; a cleaning
member configured to clean the endless belt; a sensor config-
ured to detect the recording sheet; a control device configured
to control a cleaning bias to be applied to the cleaning mem-
ber. The control device is configured to control the cleaning
bias so as to: apply a first bias as the cleaning bias to the
cleaning member; and change the cleaning bias from the first
bias to a second bias, which is larger than the first bias, when
a first predetermined time elapses after the sensor detects a
leading end of the recording sheet.

According to this configuration, when continuous printing
is carried out, it is possible to apply the second bias without
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interruptions at portions of the outer circumferential surface
of the endless belt where the end portions of each recording
sheet especially likely to generate paper dust are placed.
Therefore, it is possible to more effectively remove paper
dust.

According to the illustrative aspects of the present inven-
tion, since it becomes possible to remove paper dust during a
printing operation, it is possible to suppress deterioration in
image quality due to filming of the photosensitive members
by paper dust. Further, since it is possible to intensively clean
aportion of the endless belt where a recording sheet is placed
and a possibility that paper dust haying been in contact with
the endless belt is attached thereto is high, by applying the
second bias appropriate for collecting paper dust, it is pos-
sible to improve a paper dust removal efficiency while
restricting a time to apply the large second bias causing dete-
rioration of the cleaning member or the endless belt.
<Exemplary Embodiments>

Hereinafter, exemplary embodiments of the present inven-
tion will be described in detail with reference to appropriate
drawings. In the following description, first, the overall con-
figuration of a color printer will be described, and then the
features of the present invention will be described in detail.

In the following description, unless otherwise stated, direc-
tions of a color printer refer to the directions as seen from a
user facing to the color printer during its use. To be more
specific, referring to FIG. 1, a left-side direction and a right-
side direction of the drawing sheet are referred to as a “front
side” and a “rear side” of the color printer, respectively.
Further, a direction away from a viewer of FIG. 1 is referred
to as a “left side”, and a direction toward the viewer of FIG. 1
as a “right side”. An upward and downward direction in FIG.
1 is referred to as a “vertical direction” or an “upward and
downward direction” as it is.

As shown in FIG. 1, a color printer 1 includes a sheet
feeding unit 20 configured to feed a sheet P, which is an
example of a recording sheet, an image forming unit 30 con-
figured to form an image on the fed sheet P, a sheet discharg-
ing unit 90 configured to discharge the sheet P having the
image formed thereon, and a control device 100, inside a main
apparatus body 10.

The sheet feeding unit 20 is provided at a lower portion of
the inside of the main apparatus body 10. The sheet feeding
unit 20 includes a sheet feeding tray 21 that is removably
installed in the main apparatus body 10, and a sheet feeding
mechanism 22 configured to convey a sheet P from the sheet
feeding tray 21 to the image forming unit 30. In the sheet
feeding unit 20, the sheets P stored in the sheet feeding tray 21
are separated one at a time by the sheet feeding mechanism
22, and are fed to the image forming unit 30.

A part of a front cover 15 for covering the front of the main
apparatus body is configured as a manual feed tray 25. The
manual feed tray 25 is configured to be swingable (openable).
In order to perform printing, when a user puts a sheet P on the
manual feed tray 25, which is opened as shown in FIG. 1, and
designates (selects) the manual feed tray in printing options,
the sheet P is fed from the manual feed tray 25 to the image
forming unit 30 by the sheet feeding mechanism 22.

The image forming unit 30 includes four LED units 40,
four process cartridges 50, a transfer unit 70, a cleaning unit
110 and a fixing unit 80.

Each LED unit 40 is configured to include a plurality of
LEDs for exposing a corresponding photosensitive drum 53
(which will be described later).

Each process cartridge 50 is configured to include a pho-
tosensitive drum 53, which is provided to face the top face
(conveyance surface) of a belt 73 (which will be described

10

15

20

25

30

35

40

45

50

55

60

65

6

later) and is an example of a photosensitive member, and
other known components such a charger, a developing roller,
and a toner container shown without reference symbols. Each
photosensitive drum 53 is in contact with a drum cleaner 54.
The drum cleaner 54 is configured to temporarily hold toner
(one example of developer) remaining on the corresponding
photosensitive drum 53, and to return the toner to the photo-
sensitive drum 53 during a cleaning operation after printing.
A voltage is applied to each drum cleaner 54 by the control
device 100, whereby holding of toner and returning of the
toner to a corresponding photosensitive drum 53 is electri-
cally performed.

The transfer unit 70 is provided between the sheet feeding
unit 20 and the process cartridges 50. The transfer unit 70
includes a driving roller 71, a driven roller 72, the belt 73 and
transfer rollers 74.

The driving roller 71 and the driven roller 72 are provided
in parallel with a gap in a front-rear direction, and between
them, the belt 73 composed of an endless belt is stretched. An
upper surface (top surface) of an outer circumferential surface
of'the belt 73 is a conveyance surface for conveying the sheet
P, and the conveyance surface is in contact with each photo-
sensitive drum 53. The belt 73 is made of a material contain-
ing nylon as a main component. Further, on the inner side of
the belt 73 four transfer rollers 74 (examples of transfer
members) are provided to face the photosensitive drums 53,
respectively, with the conveyance surface of the belt inter-
posed therebetween. To the transfer rollers 74, transfer biases
are applied by constant current control during transferring.

On the upstream side of the transfer unit 70 in a sheet
conveyance direction, there is provided a sheet sensor 120
configured to detect conveyed sheet P. The sheet sensor 120
has a known photo interrupter and is configured to detect
passage of a leading end and trailing end of the conveyed
sheet P, and to transmit detection signal to the control device
100. On the basis of the detection signal output from the sheet
sensor 120, the control device 100 is configured to perform a
variety of control such as control on the timing of application
of the transfer bias to each transfer roller 74.

The cleaning unit 110 is provided to face the stretched
lower portion of the belt 73. The cleaning unit 110 includes a
waste toner case 111, a cleaning roller 112 and a backup roller
113, which are collectively an example of a cleaning member,
a second cleaning roller 114 and a blade 115.

The cleaning roller 112 is provided close to the outer cir-
cumferential surface (lower surface) of the belt 73. The
backup roller 113 is provided across the belt 73 from the
cleaning unit 110, such that the belt 73 is interposed between
the backup roller and the cleaning roller 112.

The second cleaning roller 114 is provided on the rear side
of'the cleaning roller 112 to be in contact with the rear side of
the cleaning roller 112. The blade 115 is configured such that
a front end of the blade 115 is in contact with the second
cleaning roller 114 and scrapes toner off the second cleaning
roller 114.

The waste toner case 111 is provided below the second
cleaning roller 114. The waste toner case 111 is configured to
receive toner scraped by the second cleaning roller 114.

Between the backup roller 113 and the cleaning roller 112,
a bias (voltage) for moving toner, paper dust, etc., on the belt
73 toward the cleaning roller 112, is applied. In the descrip-
tion of this specification, a bias which is applied to the clean-
ing roller 112 is referred to as a cleaning bias.

Incidentally, the control device 100 according to the exem-
plary embodiment is configured to control the cleaning bias
by constant current control. However, the control device 100
may control the cleaning bias by constant voltage control.
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Specifically, as shown in FIG. 2, a negative bias (cleaning
bias) with respect to the backup roller 113 grounded is applied
to the cleaning roller 112, and a negative bias whose absolute
value is larger than that of the bias of the cleaning roller 112
is applied to the second cleaning roller 114. Therefore, toner
charged positively by the cleaning roller 112 is absorbed onto
the second cleaning roller 114, and is collected in the waste
toner case 111.

The fixing unit 80 includes a heating roller 81 and a press-
ing roller 82. The pressing roller is provided to face the
heating roller 81 and is configured to press the heating roller
81.

In the image forming unit 30 configured as described
above, first, the surfaces of the photosensitive drums 53 are
uniformly changed by the chargers, respectively, and then are
exposed by the LED units 40, respectively. As a result, the
potentials of exposed portions lower, whereby electrostatic
latent images based on image data are formed on the photo-
sensitive drums 53. Subsequently, the toner is fed to the
electrostatic latent images by the developing rollers, whereby
toner images are carried on the photosensitive drums 53.

Next, a sheet P fed on the belt 73 passes between the
photosensitive drums 53 and the transfer rollers 74, whereby
the toner images formed on the photosensitive drums 53 are
transferred onto the sheet P. Then, the sheet P passes between
the heating roller 81 and the pressing roller 82, whereby the
toner image transferred on the sheet P is thermally fixed.

The sheet discharging unit 90 includes an arc-shaped flap-
per 91 which is swingable back and forth and sheet discharg-
ing rollers 92. The sheet P discharged from the fixing unit 80
is guided by the inner circumferential surface of the flapper
91, is discharged to an outside of the main apparatus body 10
by the sheet discharging rollers 92, and is stacked on a sheet
discharge tray 13. Incidentally, during duplex printing, a
sheet P partially discharged onto the sheet discharge tray 13
by the sheet discharging rollers 92 is returned into the main
apparatus body 10 and is fed again in an upside-down position
along the outer circumferential surface of the flapper 91 to the
upstream side of the image forming unit 30 by a plurality of
reverse carriage rollers 9, due to reverse rotation of the sheet
discharging rollers 92 and switching of the flapper 91.

Further, inside the main apparatus body 10, there is pro-
vided a humidity sensor 190 (see FIG. 2) as an example of a
humidity determining unit for determining the humidity of
the inside the main apparatus body 10. Output signals of the
humidity sensor 190 are transmitted to the control device 100
to be used for a variety of control.

<Control Device>

Subsequently, the control device 100 will be described in
detail. First, the flow of a cleaning process of the cleaning unit
110 will be described with reference to a flow chart of FIG. 3,
and then exemplary embodiments of paper dust removal con-
trol during printing will be described with reference to FIGS.
4 and 5 illustrating the timings of application of biases to the
cleaning roller 112.

In the description of exemplary embodiments of the
present invention, the term “during printing” means a period
in which the process cartridges 50 are operating, specifically,
a period in which predetermined currents or voltages are
applied to the chargers and the developing rollers in order to
perform printing.

The control device 100 is configured to control a cleaning
bias to be applied to the cleaning roller 112 such that toner,
paper dust, and so forth attached onto the outer circumferen-
tial surface of the belt 73 is absorbed onto the cleaning roller
112.
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As shown in FIG. 3, when the control device 100 recog-
nizes that a printing command signal has been received and a
print job has started in STEP S10, first, in STEP S20, the
control device 100 analyzes the printing command and deter-
mines whether the sheet P is fed from the manual feed tray 25.
In a case where it is determined that the print job is not a job
for the sheet fed from the manual feed tray 25 (No in STEP
S20), in STEP S30, the control device 100 determines
whether an output value of the humidity sensor 190 exceeds a
predetermined value. In a case where the value of the humid-
ity sensor 190 does not exceed the predetermined value (No in
STEP S30), the control device 100 performs normal control
during printing in STEP S40 until the print job completes in
STEP S60.

In a case where it is determined “Yes” in STEP S20 or
STEP S30, that is, in a case where the control device 100
determines that sheets P are fed from manual feed tray 25 or
that the humidity exceeds the predetermined value, in STEP
S50, the control device 100 starts paper dust removal control.

After the print job completes in STEP S60, in STEP S70,
the control device 100 performs cleaning control after print-
ing. In the present exemplary embodiment, the completion of
the print job is determined on the basis of a detection result of
the sheet sensor 120.

Subsequently, the outlines of the normal control during
printing, the paper dust removal control, and the cleaning
control after printing according to the exemplary embodi-
ment of the present invention will be described with reference
to FIGS. 4and 5. FIGS. 4 and 5 illustrate a case of printing one
sheet P for convenience of explanation.

In the following exemplary embodiment, in STEP S40 of
performing the normal control during printing, a bias current
(a first bias V1) of =10 pA is applied as the cleaning bias.
Further, in STEP S50 of performing the paper dust removal
control, a bias current (a second bias V2) of =50 pA whose
absolute value is larger than that of the first bias V1 is applied
as the cleaning bias at a predetermined timing, which has
been determined on the basis of a timing when a portion of the
belt 73 where a conveyed sheet P is placed passes the cleaning
roller 112.

Incidentally, the values of the first bias V1 and the second
bias V2 are merely illustrative, and depend on the configura-
tion of'the color printer 1, or conditions of toner to be used, or
the like. As the first bias V1, an optimal magnitude for col-
lecting and removing residual toner is selected and set, and as
the second bias V2, an optimal magnitude for collecting and
removing paper dust is selected and set.

With respect to specific timings of application of the clean-
ing biases of the control device 100 and a method of deter-
mining the specific timings, some exemplary embodiments
will be described below. Incidentally, in FIGS. 4 and 5, it is
assumed that a period in which printing is being performed is
matched with a period of application of a developing bias to
the developing rollers (FIG. 4) for the purpose of printing.

(1) First Exemplary Embodiment

(Normal Control During Printing)

In a first exemplary embodiment, as shown in FIG. 4, after
aprinting command signal is received, when it is determined
to perform the normal control during printing in STEP S40,
the control device 100 first starts application of the first bias
V1 to the cleaning roller 112. Then, during a normal printing
operation, the control device 100 performs normal cleaning
during printing so as to mainly remove toner, until the print
job completes in STEP S60. On the other hand, when the
leading end of a sheet P is detected by the sheet sensor 120 at
a timing TF, application of transfer biases to the four transfer
rollers 74 sequentially starts.
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In STEP S40 of performing the normal control during
printing, transfer biases K, Y, M, and C are applied to the four
transfer rollers 74, respectively, sequentially from the
upstream side in the conveyance direction of the sheet P,
whereby transterring of the individual transfer rollers 74 is
sequentially performed. During this time, as described above,
the drum cleaners 54 temporarily collect toner remaining on
the individual photosensitive drums 53 after the transferring
and hold the toner. Further, toner attached onto the belt 73 is
collected by the cleaning roller 112 to which the first bias V1
has been applied. Here, the cleaning bias is fixed at the first
bias V1, and is not changed (see a broken line of FIG. 4).

(Paper Dust Removal Control)

On the other hand, when the control device 100 determines
to perform the paper dust removal control in STEP S50, first,
the control device 100 starts application of the first bias V1 to
the cleaning roller 112, like in the case of the normal control
during printing. Then, when the leading end of a sheet P is
detected at the timing TF by the sheet sensor 120, the control
device 100 starts to apply the transfer biases to the transfer
rollers 74. Then, after a first predetermined time t1 elapses
from the timing TF of the detection of the leading end of the
sheet P by the sheet sensor 120, the control device 100
switches the magnitude of the cleaning bias to be applied to
the cleaning roller 112, from the first bias V1 to the second
bias V2 that is appropriate for removing paper dust,

Then, for a second predetermined time t2 from the timing
TF of the detection of the leading end of the sheet P by the
sheet sensor 120, the control device 100 continues to apply
the second bias V2, thereby performing the paper dust
removal cleaning to remove paper dust together with toner.

Even in STEP S50 of performing the paper dust removal
control, toner remaining on the individual photosensitive
drums 53 after transferring is temporarily collected and held
by the drum cleaners 54.

Thereafter, at a timing when the second predetermined
time t2 elapses from the TF of the detection of the leading end
of'the sheet P by the sheet sensor 120, the control device 100
switches the magnitude of the cleaning bias to be applied to
the cleaning roller 112, from the second bias V2 to the first
bias V1. Then, the control device 100 continues to apply the
first bias V1 until the print job completes in STEP S60.

Here, the first predetermined time t1 is a time obtained by
subtracting a predetermined time ta from a time tffc from the
timing TF of the detection of the leading end of the sheet P by
the sheet sensor 120 to when a portion of the belt 73 where the
leading end of the sheet P is placed reaches the cleaning roller
112. The reason for subtracting the predetermined time ta
from the time tffc in this manner is for including “an area
where a possibility that the paper dust is attached thereto is
high” which is in front of the position of the belt 73 where the
leading end of the sheet P is placed in a cleaning range,
thereby securely removing paper dust.

Similarly, the second predetermined time t2 is a time
obtained by adding a predetermined time tb to a time tfrc from
the timing TF of the detection of the leading end of the sheet
P by the sheet sensor 120 to when a portion of the belt 73
where the trailing end of the sheet P is placed reaches the
cleaning roller 112. The for adding the predetermined time tb
to the time tfrc in this manner is for including “an area where
apossibility that paper dust is attached thereto is high” which
is posterior to the position of the belt 73 where the trailing end
of'the sheet P is placed in the cleaning range, thereby securely
removing paper dust.

The control device 100 uses various values such as a des-
ignated value input by the user, and a value determined by
software, and information on the size of the sheet P acquired
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by the control device 100, particularly, the length of the sheet
P in the conveyance direction to determine the “time tfrc from
the timing TF of the detection of the leading end of the sheet
P, to when the portion of the belt 73 where the trailing end of
the sheet P is placed reaches the cleaning roller 112” which is
used to compute the second predetermined time t2.

The setting of the first predetermined time t1 and the sec-
ond predetermined time t2 is optimized to maximize the
paper dust removal effect, without unnecessarily expanding
the time of application of the large second bias V2 advancing
deterioration of the cleaning roller 112 or the belt 73. Further,
in view of the effects based on discharging of portions of the
belt 73 where electric charge injected by applying the transfer
biases is remaining or on uniformizing of the charged states of
those portions, it is preferable to apply the second bias V2 to
arange including portions of the belt 73 to which the transfer
biases have been applied.

(Cleaning Control After Printing)

After the print job completes in STEP S60, the control
device 100 performs the cleaning control after printing in
STEP S70. In STEP S70 of performing the cleaning control
after printing, the transfer biases are simultaneously applied
to the four transfer rollers 74, whereby the toner and so forth
returned from the drum cleaners 54 to the photosensitive
drums 53 are simultaneously discharged onto the belt 73.
Subsequently, the toner and so forth on the belt 73 is collected
by the cleaning roller 112 to which a predetermined cleaning
bias (the first bias V1 of -10 pA in the present exemplary
embodiment) has been applied.

According to the above-described exemplary embodiment,
it is possible to obtain the following advantages.

It becomes possible to sequentially remove paper dust gen-
erated during a printing operation. Accordingly, it is possible
to suppress deterioration of image quality attributable to film-
ing of the photosensitive members by paper dust.

Further, the second bias V2 larger than the first bias V1 is
applied while a portion of the outer circumferential surface of
the belt 73 where a sheet P is placed faces the cleaning roller
112. Accordingly, it is possible to intensively clean the por-
tion of the belt 73 where the sheet P is placed and a possibility
that paper dust is attached thereto is high, by applying the
second bias V2 set to have a magnitude appropriate for col-
lecting paper dust.

Further, the second bias V2 that is larger than the first bias
V1 is not applied while a portion of the belt 73 where a sheet
P is not placed (a possibility that paper dust is attached thereto
is low) faces the cleaning roller 112. Accordingly, it is pos-
sible to suppress deterioration of the cleaning roller 112 or the
belt 73 due to continuous application of a high bias, and to
expand the service life of the cleaning roller 112 or the belt 73.

A range from a position slightly forward from a position
where the leading end portion of a sheet P faces the cleaning
roller 112 to a position slightly backward from the position
where the trailing end portion of the sheet P faces the cleaning
roller 112 is set as a range to which the second bias V2 is
applied. Accordingly, it is possible to securely clean the range
to which paper dust is likely to be attached.

In order to transfer toner and so forth from the belt 73, a
cleaning bias whose polarity is opposite to that of the transfer
biases is applied. Therefore, it is possible to remove residual
electric charge of the belt 73, together with paper dust and
toner. In the present exemplary embodiment, since control is
performed such that the second bias V2 larger than the first
bias V1 is applied to portions of the belt 73 where electric
charge injected by applying the transfer biases is remaining, it
becomes possible to effectively and efficiently perform dis-
charging while suppressing application of a large bias over a
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long time which accelerating deterioration of the cleaning
roller 112 or the belt 73. As a result, the belt 73 is discharged,
the charged state (electric charge distribution) of the belt 73 is
uniformized. Therefore, in a case of continuously printing a
plurality of sheets P, it is possible to improve qualities of
images be formed on subsequent sheet P.

Incidentally, the control device 100 performs the paper
dust removal control in STEP S50 in a case where it is deter-
mined that a conveyed sheet P is a sheet fed from the manual
feed tray 25 or in a case where it is determined that the value
of the humidity sensor 190 for determining the humidity of
the inside of the main apparatus body 10 exceeds the prede-
termined value (see STEPS S20 and S30 of FIG. 3).

According to this configuration, only under a condition in
which paper dust is likely to be deposited and thus deteriora-
tion of image quality due to filming is especially likely to
occur, control for change to the second bias V2 larger than the
first bias V1 is performed, As a result, it is possible to restrict
the time where the second bias V2 is applied, without sub-
stantially undermining the paper dust removal effect. There-
fore, it is possible to suppress deterioration of the cleaning
roller 112 or the belt 73.

(2) Second Exemplary Embodiment

Subsequently, a second exemplary embodiment of the
present invention will be described mainly with reference to
FIG. 5A. The present exemplary embodiment is obtained by
changing a portion of the above-described method of deter-
mining the timing of application of the cleaning bias accord-
ing to the first exemplary embodiment.

As shown in FIG. 5A, the timing of application of the
cleaning bias of the present exemplary embodiment is sub-
stantially the same as that of the first exemplary embodiment,
except that, in STEP S50 of performing the paper dust
removal control, a signal of a timing TR of detection of the
trailing end of the sheet P by the sheet sensor 120 is used to
determine a timing to return the magnitude of the cleaning
bias to be applied to the cleaning roller 112, from the second
bias V2 to the first bias V1.

In the present exemplary embodiment, in STEP S50 of
performing the paper dust removal control, the control device
100 first starts application of the first bias V1 to the cleaning
roller 112. Then, after the first predetermined time t1 elapses
from the timing TF of the detection of the leading end of the
sheet P by the sheet sensor 120, similarly to the first exem-
plary embodiment, the control device 100 switches the mag-
nitude of the cleaning bias to be applied to the cleaning roller
112 from the first bias V1 to the second bias V2. Then, for a
third predetermined time t3 from the timing TR of the detec-
tion of the trailing end of the sheet P by the sheet sensor 120,
the control device 100 continues to apply the second bias V2,
thereby performing the paper dust removal cleaning to
remove paper dust together with toner.

Subsequently, at a timing when the third predetermined
time t3 elapses from the timing TR of the detection of the
trailing end of the sheet P by the sheet sensor 120, the control
device 100 switches the magnitude of the cleaning bias to be
applied to the cleaning roller 112 from the second bias V2 to
the first bias V1. Then, the control device 100 continues to
apply the first bias V1 until the print job completes in STEP
S60.

Here, as the third predetermined time t3 is a time obtained
by adding a predetermined time tc to a time trrc from the
timing TR of'the detection of the trailing end of the sheet P to
when a position of the belt 73 where the trailing end of the
sheet P is placed reaches the cleaning roller 112. The reason
for adding the predetermined time tc to the time trrc is the
same as the reason of the adjustment during the setting of the
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second predetermined time t2 in the first exemplary embodi-
ment, which is, for including “an area where a possibility that
paper dust is attached thereto is high” which is posterior to the
position of the belt 73 where the trailing end of the sheet P is
placed in the clearing range in order to securely remove paper
dust.

The adjustment in setting the third predetermined time t3 is
performed together with the adjustment of the first predeter-
mined time t1, and the combination of the predetermined
times t1 and t3 is optimized to maximize the paper dust
removal effect, without unnecessarily expanding the time of
application of the large second bias V2 advancing deteriora-
tion of the cleaning roller 112 or the belt 73.

In the present exemplary embodiment, information on the
size of the sheet P is not used to determine the timing to switch
the magnitude of the cleaning bias to be applied to the clean-
ing roller 112 from the second bias V2 to the first bias V1.
Therefore, even in a case where the information acquired by
the control device 100 is wrong, appropriate timing control
based on correct information on the position of the trailing
end of the sheet P is possible.

(3) Third Exemplary Embodiment

Subsequently, a third exemplary embodiment of the
present invention will be described mainly with reference to
FIG. 5B. A feature of the present exemplary embodiment is
that the value of the cleaning bias during printing (during
application of the developing bias) is not V1 (=10 pA) but 0
LA, unlikely the first exemplary embodiment or the second
exemplary embodiment.

In other words, after receiving a printing command signal
and determining to perform the normal control during print-
ing in STEP S40 or the paper dust removal control in STEP
S50, the control device 100 does not start to apply the first bias
V1. That is, the control device 100 does not substantially
perform the normal control during printing in STEP S40, and
does not apply the cleaning bias in STEP S50 of performing
the paper dust removal control until the timing of application
of the second bias V2.

In the present exemplary embodiment, it is possible to
perform effective paper dust removal cleaning by applying
the second bias, similarly to the first exemplary embodiment
and the second exemplary embodiment. Further, in the
present exemplary embodiment, the cleaning bias is not
applied while a portion of the belt 73 where the sheet P is not
placed and a possibility that paper dust is attached thereto is
comparatively low faces the cleaning roller 112. Therefore, it
is possible to expand the service life of the cleaning roller 112
or the belt 73.

(4) Fourth Exemplary Embodiment

Subsequently, a fourth exemplary embodiment of the
present invention will be described mainly with reference to
FIG. 5C. The present exemplary embodiment is different
from the first to third exemplary embodiments in the timing of
application of the cleaning bias, specifically, a completion
timing of application of the second bias V2.

As shown in FIG. 4 and FIGS. 5A and 5B, in the first
exemplary embodiment to the third exemplary embodiment,
the completion timing of application of the second bias V2 is
set to be slightly later than the timing when the position of the
belt 73 where the trailing end of the sheet P is placed reaches
the cleaning roller 112. In the present exemplary embodi-
ment, as shown in FIG. 5C, at a timing when a fourth prede-
termined time t4 elapses from the timing TF of the detection
of'the leading end of the sheet P by the sheet sensor 120, the
control device 100 switches the magnitude of the cleaning
bias to be applied to the cleaning roller 112 from the second
bias V2 to the first bias V1.
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Specifically, the fourth predetermined time t4 is obtained
by adding a time tdr, which is necessary for the belt 73 to run
by the length of the outer circumference of a photosensitive
drum 53, to a time tfrc from the timing TF of the detection of
the leading end of the sheet P to when the position of the belt
73 where the trailing end of the sheet P is placed reaches the
cleaning roller 112. That is, the fourth exemplary embodi-
ments corresponds to a case where the predetermined time th
in the first exemplary embodiment is set to the time tdr.

That is, the control device 100 performs control such that
the second bias V2 is applied while the portion of the outer
circumferential surface of the belt 73 from a position where
the trailing end of the sheet P is placed to a position posterior
to the position of the rear end by the length of the outer
circumference of the photosensitive drum 53 faces the clean-
ing roller 117.

According to this configuration, in addition to the above-
described advantages according to the first exemplary
embodiment to the third exemplary embodiment, there is a
great advantage in terms of the belt discharging effect. That is,
it is possible to effectively discharge portions of the belt 73
where electric charge injected by applying the transfer biases
is remaining or to uniformize the charged states (electric
charge distributions) of the corresponding portions by second
bias V2 larger than the first bias V1. According thereto, it is
possible to improve the quality of an image to be formed on
subsequent sheet P.

Incidentally, in the fourth exemplary embodiment shown
in FIG. 5C, the completion timing of the application of the
second bias V2 is determined by computing an elapse time
from the timing TF of the detection of the leading end of the
sheet P by the sheet sensor 120, like in the first exemplary
embodiment; however, it can be determined by use of the
timing TR of the detection of the rear end of the sheet P by the
sheet sensor 120, like in the second exemplary embodiment.

EXAMPLES

The results of experiments in which the effect of perfor-
mance of the paper dust removal control on image quality has
been confirmed are shown in FIG. 6. Printing was repeated
under the same condition. As the number of printed sheets
was cumulated, stains which appeared in printed images were
recorded in the number of dots, with respect to a case where
only the normal control during printing was performed and a
case where only the paper dust removal control was per-
formed. The printing results in the case where only the normal
control during printing was performed, thatis, in a case where
printing was performed in a state where the cleaning bias was
fixed at the first bias V1 (-10 pA) are represented by a symbol
“A”, and the printing results in the case where only the paper
dust removal control was performed, that is, in a case where
control was performed such that the cleaning bias was
changed from the first bias V1 to the second bias (=50 pA)
according to the above-described first exemplary embodi-
ment are represented by a symbol “x”.

As graphically shown in FIG. 6, it was observed that in the
case the paper dust removal control of the present exemplary
embodiment was performed during printing, image qualities
was remarkably improved as compared to the case where only
the normal control during printing was performed.

Although the exemplary embodiments of the present
invention have been described above, the present invention is
not limited to the above-mentioned exemplary embodiments.
The specific configurations can be appropriately modified
within the scope of the present invention.
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In the above-described exemplary embodiments, for con-
venience of illustration, an example in which one sheet is
printed and output by one print job. However, naturally, a
printing command signal for performing continuous printing
of continuously printing a plurality of sheets P can be trans-
mitted to the control device 100. In this case, itis preferable to
continuously apply the second bias V2 from when a portion of
the outer circumferential surface of the belt 73 where the
leading end of the first sheet P is placed reaches the cleaning
roller 112 to when a portion of the outer circumferential
surface of the belt 73 where the rear end of the last sheet P is
placed reaches the cleaning roller 112.

The reason is that when the continuous printing is per-
formed, by applying the second bias without interruptions at
portions of the outer circumferential surface of the belt 73
where the end portions of each sheet, which are especially
likely to generate paper dust, are placed, it is possible to more
effectively remove the paper dust. Further, by control simpler
than the fourth exemplary embodiment, it becomes possible
to effectively discharge portions of the belt 73 where electric
charge injected by applying the transfer biases is remaining
(or uniformize the charged states of the corresponding por-
tions).

In the above-described exemplary embodiments, the
present invention has been applied to the color printer 1.
However, the present invention is not limited thereto. The
present invention can also be applied to other image forming
apparatuses, for example, copy machines, multi-function
devices, etc.

In the above-described exemplary embodiments, as
examples of recording sheets, sheets P such as cardboard
(thick paper), postcard, and thin paper have been exemplified.
However, recording sheets usable for image forming appara-
tuses to which the present invention can be applied are not
limited thereto. For example, other sheets, for example, OHP
sheets can be used.

In the above-described exemplary embodiments, as photo-
sensitive members, the photosensitive drums 53 have been
exemplified. However, the present invention is not limited
thereto. For example, belt-like photosensitive members may
be used.

In the above-described exemplary embodiments, as trans-
fer members, the transfer rollers 74 have been used. However,
image forming apparatuses to which the present invention can
be applied are not limited to apparatuses having those transfer
members. For example, transfer members having shapes
other than the roller shape can be used.

In the above-described exemplary embodiments, as the
cleaning member, the cleaning roller 112 and the backup
roller 113 have been used. However, the present invention is
not limited thereto. Any other members having shapes other
than the roller shape may be used.

What is claimed is:

1. An image forming apparatus comprising:

an endless belt having an outer circumferential surface for
conveying a recording sheet;

a photosensitive member that is provided to face the outer
circumferential surface of the endless belt;

a sensor configured to detect a leading end of the conveyed
recording sheet;

a cleaning member that is provided to face the outer cir-
cumferential surface of the endless belt and that is con-
figured to clean the outer circumferential surface of the
endless belt; and

a control device configured to control a cleaning bias to be
applied to the cleaning member,
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wherein the control device is configured to control the
cleaning bias so as to:
apply a first bias to the cleaning member before a portion

of the outer circumferential surface of the endless
belt, which has contacted the recording sheet since
being cleaned by the cleaning member, faces the
cleaning member; and
apply a second bias, which is larger than the first bias, to
the cleaning member while the portion of the outer
circumferential surface of the endless belt, which has
contacted the recording sheet since being cleaned by
the cleaning member, faces the cleaning member, and
wherein the control device is configured to change the
cleaning bias from the first bias to the second bias when
a first predetermined time elapses from a timing of
detection of the leading end of the recording sheet by the
sensor.

2. The image forming apparatus according to claim 1,

wherein when a second predetermined time, which is
longer than the first predetermined time, elapses from
the timing of the detection of the leading end of the
recording sheet by the sensor, the control device changes
the cleaning bias from the second bias to the first bias.

3. The image forming apparatus according to claim 1,

wherein, when a third predetermined time elapses from a
timing of detection of a rear end of the recording sheet by
the sensor, the control device changes the cleaning bias
from the second bias to the first bias.

4. The image forming apparatus according to claim 1,

wherein the control device is configured to control the
cleaning bias so as to apply the second bias to the clean-
ing member while a portion of the outer circumferential
surface of the endless belt, which is from a position
where the rear end of the recording sheet is placed to a
position posterior to the position where the rear end of
the recording sheet is placed by a length of the outer
circumference of the photosensitive member, faces the
cleaning member.

5. The image forming apparatus according to claim 2,

wherein the second predetermined time is determined
according to a length of the recording sheet in a convey-
ance direction.

6. The image forming apparatus according to claim 2,

wherein the second predetermined time is determined
according to a sum of a length of the recording sheet in
a conveyance direction and a length of the outer circum-
ference of the photosensitive member.

7. The image forming apparatus according to claim 1,

further comprising:

a humidity determining unit configured to determine an
internal humidity of a main apparatus body of the image
forming apparatus,

wherein,. when the humidity determining unit determines
that the internal humidity exceeds predetermined
humidity, the control device changes the cleaning bias
from the first bias to the second bias.

8. The image forming apparatus according to claim 1,

further comprising:

a manual feed tray that is swingably supported by a main
apparatus body of the image forming apparatus and that
is configured to feed the recording sheet,

wherein, when a conveyed recording sheet is fed from the
manual feed tray, the control device changes the clean-
ing bias from the first bias to the second bias.

9. An image forming apparatus comprising:

an endless belt having an outer circumferential surface for
conveying a recording sheet;
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a photosensitive member that is provided to face the outer
circumferential surface of the endless belt;

a cleaning member that is provided to face the outer cir-
cumferential surface of the endless belt and that is con-
figured to clean the outer circumferential surface of the
endless belt; and

a control device configured to control a cleaning bias to be
applied to the cleaning member,

wherein the control device is configured to control the
cleaning bias so as to:
apply a first bias to the cleaning member before a portion

of the outer circumferential surface of the endless
belt, which has contacted the recording sheet since
being cleaned by the cleaning member, faces the
cleaning member; and
apply a second bias, which is larger than the first bias, to
the cleaning member while the portion of the outer
circumferential surface of the endless belt, which has
contacted the recording sheet since being cleaned by
the cleaning member, faces the cleaning member, and
wherein, when continuous printing is performed to con-
tinuously print a plurality of recording sheets, the con-
trol device is configured to control the cleaning bias so as
to continuously apply the second bias to the cleaning
member from when a portion of the outer circumferen-
tial surface of the endless belt where the leading end of
a first recording sheet is positioned reaches the cleaning
member to when a portion of the outer circumferential
surface of the endless belt where the rear end of a last
recording sheet is positioned reaches the cleaning mem-
ber.
10. An image forming apparatus comprising:
an endless belt configured to convey a recording sheet;
an image forming unit configured to form an image on the
recording sheet conveyed by the endless belt;
a cleaning member configured to clean the endless belt;
a sensor configured to detect the recording sheet;
a control device configured to control a cleaning bias to be
applied to the cleaning member,
wherein the control device is configured to control the
cleaning bias so as to:
apply a first bias as the cleaning bias to the cleaning
member; and

change the cleaning bias from the first bias to a second
bias, which is larger than the first bias, when a first
predetermined time elapses after the sensor detects a
leading end of the recording sheet.

11. The image forming apparatus according to claim 10,

wherein, when a second predetermined time, which is
longer than the first predetermined time, elapses after the
sensor detects the leading end of the recording sheet, the
control device changes the cleaning bias from the second
bias to the first bias.

12. The image forming apparatus according to claim 10,

wherein the sensor is further configured to detect a trailing
end of the recording sheet, and

wherein, when a third predetermined time elapses after the
sensor detects the trailing end of the recording sheet, the
control device changes the cleaning bias from the second
bias to the first bias.

13. The image forming apparatus according to claim 11,
wherein the second predetermined time is determined accord-
ing to a length of the recording sheet in a conveyance direc-
tion.

14. The image forming apparatus according to claim 11,

wherein the image forming unit comprises a photosensitive
member, and
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wherein the second predetermined time is determined
according to a sum of a length of the recording sheet in
a conveyance direction and a length of an outer circum-
ference of the photosensitive member.

15. The image forming apparatus according to claim 10,

further comprising:

a humidity determining unit configured to determine
humidity inside the image forming apparatus,

wherein, in a case where the humidity determining unit
determines that the humidity inside the image forming
apparatus exceeds a predetermined humidity, the control
device changes the cleaning bias from the first bias to the
second bias when the first predetermined time elapses
after the sensor detects the leading end of the recording
sheet, and

wherein, in a case where the humidity determining unit
determines that the humidity inside the image forming
apparatus does not exceed the predetermined humidity,
the control device keeps the cleaning bias at the first bias.

16. The image forming apparatus according to claim 10,

further comprising:

a sheet cassette configured to accommodate a plurality of
recording sheets;

amanual feed tray configured to accommodate a recording
sheet; and

a feeding unit configured to feed the recording sheet to the
endless belt from the sheet cassette or the manual feed
tray,

wherein, in a case where the recording sheet is fed from the
sheet cassette to the endless belt, the control device
keeps the cleaning bias at the first bias, and

wherein, in a case where the recording sheet is fed from the
manual feed tray to the endless belt, the control device
changes the cleaning bias from the first bias to the sec-
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ond bias when the first predetermined time elapses after
the sensor detects the leading end of the recording sheet.

17. The image forming apparatus according to claim 9,

further comprising:

a sensor configured to detect a leading end of the conveyed
recording sheet,

wherein, when a first predetermined time elapses from a
timing of detection of the leading end of the recording
sheet by the sensor, the control device changes the clean-
ing bias from the first bias to the second bias.

18. The image forming apparatus according to claim 17,

wherein, when a third predetermined time elapses from a
timing of detection of a rear end of the recording sheet by
the sensor, the control device changes the cleaning bias
from the second bias to the first bias.

19. The image forming apparatus according to claim 9,

further comprising:

a humidity determining unit configured to determine an
internal humidity of a main apparatus body of the image
forming apparatus,

wherein, when the humidity determining unit determines
that the internal humidity exceeds a predetermined
humidity, the control device changes the cleaning bias
from the first bias to the second bias.

20. The image forming apparatus according to claim 9,

further comprising:

a manual feed tray that is swingably supported by a main
apparatus body of the image forming apparatus and that
is configured to feed the recording sheet,

wherein, when a conveyed recording sheet is fed from the
manual feed tray, the control device changes the clean-
ing bias from the first bias to the second bias.
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